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43...ANODE ELECTRODE CONTROL CIRCUIT 

(57) Abstract: An anode electrode (20) in an anode panel constituting a cold cathode electric field electron emission display device 
consists of N (N ^ 2) anode electrode units (21). Each of the anode electrode units (21) is connected via a power supply line (22) to 
an anode electrode control circuit (43). It is possible to suppress generation of discharge between the anode electrode units (21) by 
satisfying VA/Lg < 1 (kV/|i m) wherein Va (unit: kV) is the potential difference between the anode electrode control circuit ou^ut 
voltage and voltage applied to the cold cathode electric field electron emission device and Lg (unit: IJi m) is the gap length between 
the anode electrode units (21). 
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ioM=N) (D^mM^-^y h2 2A-^^m^^nx\i^^o i^omm^^ 
h2 2A\i:im(DTy^—]^mm^-'y h 2 ifciMJ^^tiTv^So mmM^— 

15 h 2 2 A®:;*:^^ (ffl^S') ^ Immx 1 5 Ommiibfeo J^^^^-^;/ h 2 
2 Ai:i^«J^^-y h 2 2 AiicD^{c{iUt^2 QifiWUf^ti. m2(Dm.^m2 
6 y h 2 2 A y h 2 2 A J; "5 Ids mm 

Dfi-?!$)^o CL(D}^^^'^^ mMm2 0Ty—\^^^:^)VAPt±mMmi(DT>^ — 
20 hvi^;i/AP Jil^C:^5g§*bTV>:5®"CN ry — K>'i;^^;i/APcDifiB:feiJiBJ3{d: 

-hvi^;i/CPi:i^c^iii?&^bTVNS®-es i¥ia:SimBJitt#B&-r^o 

i^. T^'-HS^^x-y h2 2A^mi^ifem^^i:®^®i2eil^d (^iirm 
m)s h 2 2 ACD®«^ S ' (#{5i ; mm") thtat^^ . 

25 (Va/7) *x (S' /d) ^2 2 5 0 
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w w 

(Va/7) *x (S' /d) ^4 5 0 

i^jL-y h 2 2 A*jfigETy-h*««g^-^;/ h 2 (fipt.s 

SP^®0CD01®j^A--Ati^-=>fei:imc-gps^iS0*01 4® (A) ica^u 
El0i^B-Bfc^&-p:fei:l^b-M®0<^EIl 4® (B) Jc^-To ^*S^J3t: 

*5v>ti±s m^<*:®3 i^s^3 0i:©^fc:{is 'rj-YmmMmw^4:Z^m 

;i/AP{i^^?ill©:py— hvi:|.;i/APi:|^Da3it^*bTV^^©TN tj—Y 
m.^!^Wm2 7{is ^in:#Ro<fe^bTTy-K«MM^a?|lIS§4 3l::^il^ttTV>T 
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^5^^fisS:#S5®TAT (Turn Around Time) IJS^-TJfeofeCDiC^bTs 
(^«?IJ4) 

^j[6«?ij 4 mmrn i o^ff^-e^ d ^ ^mmcDm i A©^^i> ^ 2 acd^^^s: 

10 tJ«^5 ACD^^td^^^S^^gtlM-rSo ^«a|4®:5'y-hV1;^;KD^^fi^j:fe 
Slc^U mi 5<©S^A-Afc:f&ofc^^e55&— SUfiSH^^feEll 6 
IC^-To |IM^J4CD7'y— K>''?;^.;VAPt:$)oT{is MS^JlhM^l9s T^ — 
F«^:x- y h2 1 micmtmm 2 8 3^)S?f^^^^^■CV^^o il® .fca KimifQ^^M 2 

20 hvi;^;vAPi*^ilg^ji®r.''--l'^'?^;i/APi:l^c*g3ig<&WbTv>s®"t?. t 

mmmA\izii[^\ir:bmmm2 8^. mmm2tb^\i^\tmMm^<DTj-Y 
^tz. mmi^m2 8(Dmmtnmi^. m\:'Un^m^^x. miomti^u 
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2 4^m2(Dm^uu2 6^j{m\^x%^^^^^ ^mn^^ui'X^ ^\^^o 

Jj=i;<*:a2 8, 2 9 >g^gm#Jl 1 2 8 , 1 2 9 izU^^^^^Ohr^o 

:^^rsm3fc#Ji3 1 (^fe^^m^<*^®3 iR, «^^^m^fei4^M3 ib, ^ 
€i^^m^#^M3 iG) ^(D±Kj{m^intc'r>f'-Ywm2ois^^mm^n 

•CV^^So 7'y-h*tt«82 Oti> ^#:Jlbt. ^^(Dm^mM (^#$ : 7 Omm 
T^-l^mmi 2 0{±^ Nfla mU N^2T'$)t). ^fiaJ5^c::feV^Tli2 0 0 
>t&m3fc'Hs:^3 l®^jCDi^^nfcN2i®M^tt> n= 2 0 N"e$)2>o bT^ l"^ 
T^J^^tVTVN^o i^s T^-^*m@^J^IIllE&4 3t:^^^nTV^S7-^-^*S 

T j—Y^m=^-'y M 2 icD^ajic^M-r^Ty-Km@^-^^ m 2 i i:t- 
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j^m^? ^^-h«Mi 3fe^v^^*:^7v-^*«@l 1) torn 

3 Smmx 1 1 OmmJ:b:feo i^s Ell 7l343V^"C^i^ lllS^®^'fb-r^fca&fc:> 
10 4o®Ty — KrniS^-^' h 1 2 1 ^^^bfeo 

^^n'C^/^^o fiPt». h 1 2 1 {d:®trL<*:M 1 2 8^:^bTil 

^Jfc^fl^tt-CV^^o m-^^^^X^s ®in;<*:Jil 2 8«:Ty-K«^l 2 0® 
15 ^^^^abTV^"C*> cl;v^o *fes P^-rsTy-K«^S^-^y M 2 Itl^lRj 
b•rv^5&V^7'>'— h*®^:3.-y h 1 2 l^J^gP^tt^ 1 2 9T-^a^n 

^ bT^ T'y- Km»J?|iiiii^4 3 cDm^bSH J;^^!^ffi«#«TjKim^^siJa 

mX mtri#:;il 2 8 CD^trtlii^ r 0 (^tst : :^rD;^-A)s Ty-h'«@^-^y b 
1.2 1 i:m#SJctbi^^^®iJtmfci^SbTry— h*«Si:2.-^y h 1 2 1 

Va/L6<1 (kV/>am) 
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(Va/7) »x (S/d) ^2 2 5 0 
(V*/7) *x (S/d) ^4 5 0 

:^^iSbTV^:5o d©fll»l. Omm-efet)> S(2)|ii±3 6. 3m 

^ffiiags^^ 1 8 fei^-To Ell 8lc:*3v^■r^*^ 3-D(DT^—\'mm^-^yh 

^mml^fto ry — KmM^-^y M 2 1 3 J; 

:&9 0 0 0mm» (T^- hiSCN= 1 X 3 0 0 0mm'' (T^'-h'S 
^^-yh^N=3X 2 2 5 0mmM7^>' — ^^N = 4)s 450 
mm^ (Ty'— FmH^-^y h^N=2 0) h\^tzt^(DT J — \^mM::J-=-^y h 1 
2 1 }i^—hmMl 3 til^a^oTJ^^^tlSn^T^Vi^ (C) ^Mfi^ 
60pF. 20pFs 15pFs 3pF2lbfeo Hfciis ^ 7 ^^f. p pjf ^ U 
feo S®fli^9 0 0 0mm»> 3 0 0 Omm^ 22 5 0mm*> 4 5 0mm''i:bfe 
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9 0 0 0 mm* 



5. 6x10-^ (J) 



3 0 0 0 mm' 



1 . 9x10"' (J) 



2 2 5 0 mm 



1. 4x10"^ (J) 



4 5 0 mm' 



2. 8x10* (J) 



Ty— F®^^— *y h 1 2 lcD®^d«9 0 0 0mm*;Rt)?3 0 0 Omm^-^^^T 

m^m<DmifiQfoM^M^x\^^^o — ^y— b-wi^-^^ h 1 2 i<Dmmtii2 

2 5 0mmH:;T"??li:> T^— h*S^l^-^y M 2 1 2:S#iKm^^J:©^T*©iiJc 

K®i8:x- y M 2 1 hm#ifem^^ (M^^:6tJl3^i^ ^- hmmi s^^sv^t** 

— Km^^-^y h 1, 2 l'y-:ri:f^-te;i/t:ffi^f S::*:^^fc:i:oT?feS-r^ 
^li:{i55:v^o :^#:e^l3tt> ry — b*«@^-^^ h 1 2 1 ^Slf-SfetB^^i:®^-?! 
CDStSfc^HbTTy— h*®^^-^:/ M 2 l*s«m«Jti ( J: 1 

ry— h*«^l 2 OCD®«5&9 0 0 Omm^ — y M 2 

1©^N=2 0 (Ty — HSM^-^' M 2 1®®^S = 4 5 Omm*) (Dm^'d 
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W 38 W 

B. C\±. ^ti^ti. ro=lkQ, 2 0 0Q, 2 0 Q®^mT'&?)o ^ 1 9 *»e>s 

b 1 2 1 (S = 3 6. 3mm0 '>':7-:5Lg<& 5 0 

12 1 P^®^^ ^/ rSLg t:Jt«?iJi-^ in t^^^T^ 
V^L,< (5/5 0) (kV//zm) 

VA/Lg<0. 1 (kV///m) 
.VA/Lg<l (kV/Atm) 
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ufcASs ^cDflbs m^i^. m^m (B&¥®tfe®s^iBcmgPAs. m2mn^(Dm3 
10 (D) ^#:;at;?5?3V— FmM±t?i^^^tL:fe^®i:x 

15 A^^jfifeDx 

■r s m^fiJtm^^ ^ -r ^ ^ T- ^ ^ o 

*^6^*^^tbfc'J>:fe<h*) ^^ilJbs-t't^o 
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W 40 ~ 

fi«J:fe*^J|S^^bT^ ^^y^T.^T^y ($ = 4. 5 5 eVK -:^::/($ = 4. 0 2~4. 

8 7 eVK ^U::^5^> (<& = 4. 53 — 4. 95eV)^ T;v^n«>A ($=4. 
10 2 8 eVX ^ (^ = 4. 6 eV)s («> = 4. 3eV)s^DA(^ = 4. 

5eVK ^U=i> (0 = 4. 9 eV). :&0«|^-rscii::&s-^^So S^SJctBlfPiis 

iItLe>cD*^3!B^cfc^)^)/^^V^'a:«llm<E>^*bTV^^:ni:}{)S«=*b<^ ^aym±Wi 
eVOT-^^Siii:ds$?*bV>o bTs (<&<leV)s -fe 

S/ii7A (* = 2. 1 4 eV)> LaBe ($ = 2. 6 6-2. 7 6 eVX BaO 
15 =1. 6~2. 7eV). SrO($=l. 25~1. 6eV). Y2O3 (<E> = 2. 

OeVX CaO (0=1. 6-1. 86eV). BaS (#=2. OSeVX T 

iN(*=2. 9 2eVX ZrN(0=2. 9 2 e V) ^^^O^-T^C J:*st?^So 

20 V>o 

;i/5-e7A (A IK ^ (AuX (CoX M (CuX ^'J:/5^> (M 

25 oX (NbX -y-^;!/ (NiX (PtX ^>^$^;v (TaX ^l^V 

(WX S^;i/nnii7A (Z r) 1^®^^ ; ^Un> (SiX 'y;v-Trii>A 
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(Ge) m(D^mii^ ; ^m'^^^^'^y m<Dm^mi^ ; Rnm<hTj]y^=-t;A 

(AI2O3). m^/'^V^J^ (BaOK Wt'lh^VV^M. (Be OK m<hiJ)\^iy^ 
A (CaO)s ^'fbv^7;^.->«i7A (MgOX ^'fb^(Sn02)s 7 V'fb/-^ U -^A (B 
aFgX >'^y'fb*;V5/'>A (CaFa) m(Dih^<Dr^tS^^^ m:MMn'r^^hifi 

^^^§#{fsii^:{)ST-^-2)o s^5S:m^§;itie>>&^&am-rs«^s 5x1 o^v 

15 ^©rS^^-fb^^aciiAs-e^So 

20 > •i'yyr-(^^-(Dm-^<^i^^^'^MLm^^mmvx^^\>^o it3-:^^>-±J 

mmMix^^x'bxii^h. m^i^^^xi^s 'fy—^^>'i-y^ji-—y'm^i^iit^ 

25 ^Xx'CVD^S^l^— "tfCVD^s ^CVD^^ ^-^^^fex ^^S^i:V^o 
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W 42 W 

m^m^h-^, ^mm. m^^. uitm. «^^> b^^j©) ^mf^^^t 
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5 r^>-±>^^:i.—ymTti^ifiO. 0 0 1 ~ 2 0 SMSUn ^M^'&tJijs 0 . 1^1 

J;v^b^ ^H'fb'&ti^^bfe^^ 5bv— Km@±®^lga5;9'^l^*b-t:%J;v% 
u *?v- ^*s^©mil<^)^M-t^-®^^S'^b'&w^s^M^bT*)<fcv^o 
#jifb-^©^^MJStts '0aj;t«s ^si^jfj^^-fb^nrumts^^-rs^a^ 
20 ^^htii^h^o-^mm.. $)Sv^^ix^ ^^^Js^fb-^-^w^j^^jg-fb^^^As^a-is^ 

3 0 0° cw±^l■r^^:^*5»*bv^o *j^^Mj^©±isa:> m^stmm^fe 

;5l^{i*v- ^v1^;KD:^^il^fc:ift^i^^a^^^5B^b^v^M^i:■m^^J;v^o 
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T;i/rf>**Xs ^N::*->:jtr:^x 3:^l/>:jf^X^ T-te^l/>5Hr:^^ 

fc^tt e) ttfc 1 ocD^ 1 ma^M-xj^m 2 iip^i^t:^gitcD«^fiitmisPi?>s#^febT 

1 2 PiPgP<£^^li^Mt:l9:^t^ mmmi^Wtiir^titci 1 ocDil 2 Igpgpi^fc 1 

s iiipgpfe§v>ji02iipgi56D¥®ff^*^ {^m^mmt^mj^^m^m-vm 

llPSP*ilgE?l^^-r^c:i:*>"^^So S2l|P8PcD?l^j^*)x ««J;?.«s 

25 
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K (SiC) Jf>S i CNi:V>ofe:^3— jK>m*t3|st, S i 
WMl 1 b> 

16 (D) 0:RtJf:!bV-Km@l 1 ±l:iff$fife^n:^lfeaM 1 2 ii^ 

h ^-f >^CD>i7'- 1 3 iis 

i^i om(Dm^mrj:-3mmm'x^^m2 0(D (ak (b) Rum2 i<d (ax 



V/O 03/100813 
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(B) ^^my^xmrn-r^o 

wmm^mm ut. m 2 mam 1 4 b ®is^fPtcs!i^i-;5M»i-?cD«*iifM^-&s 

[X^-AO] 

m?>i:3v-\^^mmmMmm^':^^x-^cvj)mfcxmm\^tci^^ vv^^y 

[X@-A1] 
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w W 

[x^-A2] 

5 ^CD^x Bt;fl^-:^X b«^JI^^U :i^y^>i^l::J:o"ry— SCSI 

1 4BcDJggPt::i3V-KS^l l^Sm^-^fc^. l^i^::^ hM^i?*rSo eid 
bTx EI2 0® (A) ^mtm^^%^^>Li^-^^^o 
[X^-A3] 

10 Wi:.. \ O^mfe^'&JScAsej'^^— hm^l 3±<^#tfi^^Ml 2±t:- 

>y'ir;KNi) *M«)^^-rsci iit: J: !5x mmm \ B^mmT^^ m2 0(0 (B) 

(^J;t{^> Xlht^ 6 5 j^- 8 5 JSK S2ilPgp 1 4 Boj^^fc: 

15 mi 6^Bm-r^^}^i^-t:^^o mmmi smp^i 4A®iiPi^*^e> 

lS^t:Sit)mbTj3Ds iitLl3j;oT01liPg|51 4Ads|IWe?}t:«iS^tiSo 
[xa-A4] 

dii^s ±mi^m^i^mmumti.x^v:^y'> (mo) ^sifi^^-rs ixm 

M3m--10m.)o cicDiits 0 2 IcD (A) fc:^-rJ;-5fc:s iUilM 1 6 ±T*;t— 

20 M^-^Niye^j^t^^^&'r^^mM*^® 1 Tijs^s-rai^mv sinpgpi 4a® 

25 CX@-A5] 

132 1® (B) lc^-rJ:^K:x U 7 h;^-7^5fefc:-C^JIiS 1 6 5^^- h 
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W w 

[ji¥Mffi#Mmm^ 1 )3 

(n) 0:RtJf;bv-K«^l l±fc:?i^^^tifei^^S 1 2 i:. 

i^Ml 2_h«c:B9:{te)tis ^l<0;5r|Pli:«±M*S^2©:&|Rlfc:Mt;f:5^ 

10 (-) y-hmai stciatt&nfe^mpgpi 4A> i^j^Mi2ti^ 

¥^0«^StmgP 1 5 A. 

jjJiT> m^m.mm'?<D^m:^m^. 12122® (ax (b) :&ot2 3® (ak 

(B) <^#fi^bTra-r:5o 
[Xg-BO] 

25 tJfJi!y^>^/i^^it:J;t)?F^^^nfejP^J^O. 2x^mcD^DA (Cr) MjJp^^ 
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[xa-B 1] 

^m^i 0^7 0-15 0° cfc:AD^bT43<o m^mmn^:k.'^m%}i-r ^ o 

fiP^s ^> • :ro^SgggP*STy — l«»6lcD^riRl^|ql< J:^ 

•:3<:&lfljfciBiPi^-fr-5i!:i:ds-t?^:5o i^&s ^4 fcigx-rjmfi^o^M'fb-^^^ 

mm^^mj^M^^ yt^^ A^fn-^ : o . i - 1 o mmm 

^WiM ( h u a) : O . l ~ 5 a»gj5 

25 ■f3—iir^l/'±J^=L'-':f : 0. l-'2 0SMgP 
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-^i^>s^#^tl§o^sv^^*x^ ^m(Dmtm(Dmm m^^s mim. mh-(> 
16 i^^A) ^mi'^x^^^^o 

J; o T Jis ^Ji^b^^^S^^il^ bi^m^^JS-fb^^a©^® tc^ b v> 
CX^-B2] 

20 mmm^m<h^'^if^^^^^m<h-^m^mmT^:ihi:iX':>x. mm 

sA^n^o mm^^ :km,mm^^Xs 350° Cs 2 0'^(Dmwi^xn^o ^ 
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W 51 W 

[X^-B3] 

^^Kifisi o//m®Rfl^©i/i^::^ h^^afo ^b-c. 10-60° comm 

15 



20 ^"i^TX/^U-- 

mmmm 



R I E^S 

5 0 OW 
0-1 5 OW 

1 om:k± 



25 
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KMn04 

2 0~1 2 0" C 

1 0#~2 0:^ 
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[X®-Bl]s [xa-B3]^ [n:^-B2] CDJIii3^fTbrt) J;V^o 

[xa-B4] 

m^stmsp 1 5 As f*: 1 ojs^mv- \^mm 1 1 ±i^^m 12^ 

[XS-B5] 

4A\cmm'r^m2cDmami 4B^mumi 2izmm.-t^ (E12 2® (b) # 

fiPt>s mMM 1 2 h'x' h U ^y 1 8 i:®3^iy5=->^®if^l:bJ±{5(S^[S^-e^^o 
^^^oT. ilfiJ^Sl 2(DJ^\y^>^K:J:oT:3b-;J^> • 9 Kia^ds 

[x@-B6] 

iJiTCD^T tc:«?!|^-r^^fMCTs v h U y 1 8®— gp^l^^U 



y/O 03/100813 
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3^^y^yvmr^ : 1 oi!b~3 o# 

3:^/^>^^^: 10 — 6 0° C 

*s«^^L<s clntI<fco•r^ «?iJcmgpi sAibsMtt'fbu m^Mim^isAifi 

15 OT®^8t:^?!l^-r;5o 

mmiSy(. :H3=10 0sccm 

mm^^u— : 1 0 0 ow 
20 ^mw-wmmiD : 5 o v 

Rm&iJ : 0 . 1 P a 

^^imM : 3 0 0° C 
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y^mhLx\t. mx.it4 9%y^ym^m'^tm7K(Di : i o o (^m) 
3® (B) ii:^fa#ifem^^^^^-r:siii;*s'r-^^o 

i^s Cx@-B5]®^. [xa-B7]s [xa-B 6]®jli^c:^^Tb•r'feJ;v^o 
M¥Mm#SctHmiF^®^^a«J«K-gB»f®ia<fes ^2 4® (A) Jc^-To ^(DM 

mmii. ^wi^i 0RU:^v—^mMi i±tzmm^tircmmmi 2. mmm 

1 2±lc:?g^^nfe'!7'-bm:^l 3, ^-hSMl 32atKJ^3it^l 2^fiM-rs 
§|pgpi4 (>if-h«@l 3lc:sg{te>nfcBlllP^iPs :Stl^s ilfeiitS l 2 

^l||P^J:^Mbfe^2ilPgPX ^tlffc^ PiPgUl 4®jgf5Pl:iteg-r§ 
20 *V-K«:^1 l®«Pi0'®±fc:IS{t^nfeM¥®S^SfemgP (m^SJctB^ 1 5 B ) 

25 ^^tlTVN^So 02 4® (A) ic:S^bfeM¥^S#fiJtai^^fc::feV^Tli> AV— 
K®B8l l®^®®^:^felSo"rs S-?jKffi^l 5B*«?^^^^tlTV^S*s^ CI® 
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¥®^«l^5^tmm^®^^a^^-gPiT®EI^^ m2 4(D (b) td^-To 

sRummmi 2^mm'r^mimnmMxj^m2Jmn^ (upgpi 4) 
10 ill i{is mm<Dmmmm:^]^i^mxjp^ ^—hmmi sit^ mm<Dmm&^:^i^ 

{zmXJ^X\^^^o iJV—}^mmi IStlf-if-bm^l S^^nA (Cr) 

[xa-ioo] 
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Wtxm^'M^i^2 0 0/zmx 1 0 5 0 Ami:bfco US®— gPJis 

mmi^s mm 3 3 ^J^^f ^ 3 0 (D^i^cDMfc: :r y ^ "7 h U y X (El 
5 2 5 KltM^Hir-r) ^m^T^^tifi^ ^^S^O^i > h M«r±i:V^ofeti 

[X^-l 1 0] 

10 ;i/ (pvA) mmt.Ti^im^m^Wi^im'^^^m^^. Mfc:. m^^da^tv 

U-5&^Mt-^o ^©^s *IS3 0»5>5!5fe^^M^^J13 IR 

fc:^'r2>mf^®MMl^^*^!ibT> ^^^%nmm3 \ 'Si<Dm^-^m^ n. 

M3 3©^fci#6^^m^#^P3 lR^fl^fig-r^ili:As-e#;S (02 5© (B) 

m^^^r>z.}L^^^'x.m^%%imwm3 iB^n^mt^ m2 5© (o # 

M)o m^ft:M3 1©^TO> l«e«Jt:tis m.m,(DWitftimirlcX*)\H\&htj: 
oTV^So m^<^;i©?F^^:?^^ii. j^;t±tiiiB^bfc:5^&ic:^^^n-rN m^^^ 
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[xa-12 0] 

15 5 t:r|5p^M#3^®Mgg«^^^-rSo 

bs ft^p^Ms o*spiM3 3{c^Mu si^e^jt:. ^mms Otfim^^M 3 1 

20 ' CX@- 13 0] 

[X@- 14 0] 
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\±7.^^^i;^^)>v^}z^\). ^mmso^m.'^^'^^. t;i/^-*>a cad 
(cr)m(DmmMmtf^^^^mmmnm2 0A^mm.r^ m2 5® (e) 

5 CxS-15 0] 

4 0 0° C@ST-4»P^jm5 O^^fife-r^ (E12 5© (F) #M)o ^I© 

j^^afei J: t) f^mms 0 5&s^MbT^^bx #«m^s 2 0 Aifim^i^m 3 1 

«s #mM3|stS2 OAOo^. PBSS 3cD?B4^{;it&oT^nffl*s-p-t:v\§^^l3 
[X@-16 0] 

^cD^s vv^^y^i^m^xf=^y^>i^^mi^^^xm-m^mm2 0A^/-^ 

[X^- 17 0] 
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